Abstract. This paper introduces the present situation of Dongba paper-making, aiming at the Dongba papermaking technology spreads in the form of single inheritance, and inherited by very few people, and puts forward a method of using virtual reality technology for digital protection of Dongba papermaking. First of all, this paper uses 3DMAX to make three-dimensional modeling of papermaking tools, meanwhile, uses the method of motion capture to record the inheritance of human's action. Secondly, using the wearable devices is to recognize the posture of hands to realize the human-computer interaction. This method overcomes the defects of the former intangible cultural heritage which is low reproduction degree, poor openness, restricted in communication. It can break the limit of time and space and reappear the paper-making technology actually and comprehensively. It can provide a broader space for the protection, spreading and the inheritation of intangible cultural heritage.
Introduction
In the process of promoting the development of intangible cultural heritage, the intangible cultural heritage of ethnic minorities is an extremely critical constituent, which represents the most unique cultural memories and a symbol of a nation. As one of the four inventions in Chinese history, the technology of papermaking, plays an extremely vital role in promoting the development and continuation of human civilization. For contemporary papermaking technology and gradually become mechanical production, but for the ethnic minorities in Yunnan, is still the continuation of the traditional papermaking. For example, the national hieroglyphs handed down by the Naxi Dongba papermaking which is very famous. It is an important medium of Dongba culture's continuation, meanwhile, the core content is also a part of the ethnic cultural development [1] .
With the continuous development of the tourism industry, the Dongba papermaking has also been developed for tourism souvenirs, or as a Dongba painting paper, which has a considerable market prospects. When some shops introduced the production process of Dongba papermaking, by some consumers attention and attention. It belongs to the Naxi traditional culture heritage important medium, including two functions. The first is the functional value, which can continue to meet the needs of the development of minority culture and tourism construction. Second represents the intangible cultural heritage, which is digital protection using a relative virtualization technology, which can truly the culture of ethnic minorities continue in a wider range, this is an important direction [2] .
Research Status
In western countries, the development of digital cultural heritage protection work is not a long time. In 1991, the UNESCO(United Nations Educational, Scientific and Cultural Organization) called on all countries to create an activity which called "global memory". After 2005, the UNESCO approved "Lijiang Chinese global memory project" etc. Simultaneously, the UNESCO created a project called "cultural heritage", which with the help of the multimedia or VR technology to carry out digital protection of global cultural heritage work [3] .
In the process of carrying out the traditional protection of intangible cultural heritage, the styles are very rich, and the most common styles are included two categories: library and Museum [4] . With time pass by, there are many unpredictable natural disasters, for example, books will easily rot, destroyed, lost, optical disc data will easily lose the original authenticity. Moreover, the rare information is weak open, and subject to certain constraints on the continuation of intangible cultural heritage has a negative impact on the continuation of the intangible cultural heritage [5] . Up to present, some companies and universities have carried out the digital protection of intangible cultural heritage, for example: Microsoft research center in Terracotta Army, IBM digital enterprises to create a virtual palace of the Tsinghua University, the Imperial Palace digital [6] .
The Dongba Art of Papermaking System Based on VR Technology
First of all, using 3DMAX model to set models which are needed in the Dongba papermaking process, however, because the performance of X3D is strong, using the X3D scene to construct the papermaking process. In addition, using technology of motion capture give a comprehensive record of the papermaking process, and create the corresponding dynamic model, which can achieve the purpose of recording paper making process, thus can carry the point of recording the model of environmental information. Then, store model information and scene information to the SQL database, and through the BS Contact browser to load environment. Finally, with the help of wearable devices, through hand gestures recognition, people can feel the real experience of a traditional papermaking experience, so that the spread of the traditional cultural heritage from passive to active.
The specific process is shown below: 
Tool Modeling
Today, the most popular virtual reality programming language includes two categories, namely X3D and VRML. For the same object, regardless of the kind of node method is used, the file size is very small if use X3D. So we use X3D modeling language to model the Dongba papermaking tools. For the tools of Dongba papermaking, includes ramming material box, paper, cardboard, sun curtain cooking pot, calendar machine etc. Today, we use three-dimensional modeling software 3DMAX object modeling, and convert to X3D files, set up some models and tools, select the BS Contact browser to open it. The schematic diagram of Figure 2 
Paper Art Action Capture
In twentieth Century 70s to 80s, the motion capture technology was formally established. The most important feature of motion capture technology is that it can transform the action information into computer digital information.
(1) Selection of motion capture method Up to now, motion capture technology can be divided into electromagnetic capture, optical capture, mechanical capture, inertial capture, etc. Among them, compared to other optical capture technology, a wider range of applications, the recording method is simple, more adaptive, accurate capture of information, more suitable for the capture of paper making action.
(2) Motion capture process In the process of optical capture of paper making, usually used more than 6 cameras are around the photographic site. At the same time, the paper producers need to wear a unique production of clothing in important positions of the body, such as a wrist, head, joint paste Marker, and then through the visual system to identify and disposal. Then, the camera will continue to take action quickly, and the image will be stored for further study and disposal. By identificating the Marker, and through computer operations and the Marker producers of in the three-dimensional space of the site which paste in the body, will be its trajectory for accurate processing.
Establishment of Database
The papermaking process has above nine, respectively is: the integration of raw materials, drying materials, soaking, cooking, pulping, papermaking, printing paper and paper calendar. In this regard, it is necessary to model the database, such as the establishment of a relational database.
Currently, the commonly used relational databases are Oracle, SQL, MySQL, Server and Access. The link between the system and the model database directly affects the running of the system. In the hit rate and system response time and high stability which will be conducive to the smooth running of the system and model extraction accuracy, the SQL Server database system, so we use the SQL Server database on the papermaking process data to storage different information. And after install JDBC driver, we can be achieved the call of the SQL database. In the paper, the paper will set up the paper site model information table, the paper tool model information table, the paper  material model information table, model texture information table, which 
Realization of Human Computer Interaction
In the construction of the virtual papermaking environment, in order to increase the experience of the environment and the authenticity of the paper process, use the wearable devices to achieve human-computer interaction. Such as three-dimensional helmets, data gloves, and so on. Among them, the helmet can achieve the main experience of the environment, generating the feeling which like people in a truly environment. For the data gloves, can achieve the specific operation, catch the hand capture of producers dynamically, identify in the scene, and then the trajectory of reproduction. In this way, achieve the effect of human-computer interaction.
Selection of Data Gloves
We use a five-node 5DT data glove. The glove has the characteristics of finger motion detection, glove data recording, automatic posture correction, fine adjustment, storage and so on. It can be found that all the fingers of the 5 point data glove include only one bending sensor that can capture the corresponding data. It can only represent the relative degree of curvature of the finger, and cannot represent the relative bending of all joints in the fingers. In order to identify the hand movements accurately, all the bending data of each finger must be mapped to the bending data of the joints, and identified the action. When taking different actions, or grasping different objects, the finger bending is not same, which is shown in figure 4: 
Gesture Recognition
The position of each finger refers to all the joints of the finger bending data, the specific formula is (1):
refers to the bending fingers, which can be determined directly by data glove.
refers to a joint bending. To the thumb joint, equal to zero. When more than one finger bending, bending level there is a difference of each joint. For parameters a, b and c, they can represent the three joints in more than one of bending. In the concrete of hand posture, the trajectories of each finger is not one-dimensional, was conducted in three-dimensional space. For 5 data glove, it cannot evaluate the data. So, when configuration gestures, can put all the cognizance of movement is one dimensional activity.
Summary
This paper through the research on the digital protection of the intangible cultural heritage of Dongba papermaking , which can actually save and reproduce the process of this manual skill, preserving the disappear intangible cultural heritage completely, accurately and effectively. At the same time, using virtual reality technology to completed the simulation of Dongba scene which can break the limits of time and space. At the same time, in the display of technology of Dongba papermaking, not only can spread the Lijiang traditional Naxi-national's Dongba culture, but also enhance the degree of concern for the public culture, promoting all-round development and upgrading in the local tourism industry. By the way, it can truly promote the continuation and development of national culture which has a far-reaching significance.
